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ELECTRONIC DEVICE WITH 
SEMICONDUCTOR CHIP INCLUDING A 
RADIOFREQUENCY POWER MODULE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of PCT/DE2004/ 
000185, ?led, Feb. 4, 2004, and titled “Electronic Device With 
Semiconductor Chip, In Particular Radio Frequency PoWer 
Module, and Method for Producing the Same,” Which claims 
priority under 35 U.S.C. §1 19 to German Application No. DE 
103 06 175.4, ?led on Feb. 13, 2003, and titled “Electronic 
Device With Semiconductor Chip, In Particular Radio Fre 
quency PoWer Module, and Method for Producing the Same,” 
the entire contents of each are hereby incorporated by refer 
ence. 

FIELD OF THE INVENTION 

The invention relates to an electronic device, in particular a 
radiofrequency poWer module With a cavity housing and With 
at least one semiconductor chip and With a chip island on 
Which the semiconductor chip is arranged. 

BACKGROUND 

Due to the high evolution of heat and the radiofrequency 
properties, electronic devices, in particular radiofrequency 
poWer modules, are often accommodated in cavity housings 
made of ceramic. It is possible to construct high-poWer mod 
ules that are packaged completely in a plastics composition 
and With a hi gh-poWer semiconductor chip arranged on a chip 
island, at least one surface of Which forms an outer Wall of the 
housing that can be cooled by the surroundings. HoWever, the 
use of such high-poWer modules for radiofrequency applica 
tions is limited due to the dielectric properties of the plastic 
housing composition into Which the hi gh-poWer semiconduc 
tor chips are embedded. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide an improved 
cavity housing made of plastic that does not fail even during 
high-temperature cycles of poWer devices. 

In accordance With an embodiment of the present inven 
tion, an electronic device that is suitable for radiofrequency 
poWer modules comprises a cavity housing With a housing 
frame. The housing frame is formed from plastic Walls that 
include, in their foot regions, a metal frame With a top side and 
a rear side. The metal frame can be metaliZed, Where it is 
possible to form microstructures betWeen the metal frame and 
the plastic of the plastic Walls. An improved adhesion With a 
microstructure comprising anchoring elements is possible 
through a suitable choice of plastic and metal. A housing 
bottom With at least one semiconductor chip on a chip island 
is arranged on the metal frame that is ?xedly anchored to the 
housing frame made of plastic. The form and siZe of the 
housing bottom is adapted to the metal frame in such a Way 
that the housing bottom is connected to the rear side of the 
metal frame by a soldering joint. 

In accordance With another embodiment of the invention, a 
method of producing an electronic device With a ?at conduc 
tor frame comprises producing housing frames connected to 
the ?at conductor frame by formation of plastic Walls With 
central sections of ?at conductors being embedded in the 
plastic Walls and With anchoring elements of a metal frame 
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2 
being embedded in foot regions of the plastic Walls, Where the 
?at conductors further include inner sections that project into 
cavities of the housing frames. The method further comprises 
producing a metallic housing bottom including at least one 
chip island, soldering a semiconductor chip at a rear side of 
the semiconductor chip onto each chip island of the metallic 
housing bottom, ?tting the metallic housing bottom to the 
metal frame of the housing frame via a soldering process, 
producing electrical connections betWeen a top side of each 
semiconductor chip and the inner section of a corresponding 
?at conductor, and separating a housing frame from portions 
of the ?at conductor frame to form the electronic device. 
The above and still further objects, features and advantages 

of the present invention Will become apparent upon consid 
eration of the folloWing detailed description of speci?c 
embodiments thereof, particularly When taken in conjunction 
With the accompanying draWings Wherein like reference 
numerals in the various ?gures are utiliZed to designate like 
components. While these descriptions go into speci?c details 
of the invention, it should be understood that variations may 
and do exist and Would be apparent to those skilled in the art 
based on the descriptions herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a diagrammatic cross section through an 
electronic device With a cavity housing in accordance With a 
?rst embodiment of the invention. 

FIG. 2 depicts a diagrammatic cross section through a 
housing frame of FIG. 1. 

FIG. 3 depicts a diagrammatic cross section through a 
housing frame for an electronic device in accordance With a 
second embodiment of the invention. 

FIG. 4 depicts a diagrammatic cross section through a 
housing frame for an electronic device in accordance With a 
third embodiment of the invention. 

FIG. 5 depicts a diagrammatic plan vieW of a device posi 
tion portion of a ?at conductor frame and a metal frame 
arranged underneath for the housing frame of FIG. 2. 

FIG. 6 depicts a diagrammatic cross section through the ?at 
conductor frame along the section line A-A in FIG. 5. 

FIGS. 7-12 shoW cross sections through components that 
shoW the individual production steps to form the electronic 
device of FIG. 1. 

DETAILED DESCRIPTION 

In accordance With the invention, an electronic device that 
is suitable for radiofrequency poWer modules includes a cav 
ity housing With a housing frame. The housing frame is 
formed from plastic Walls that include, in their foot regions, a 
metal frame With a top side and a rear side. The metal frame 
can be metaliZed, Where it is possible to form microstructures 
betWeen the metal frame and the plastic of the plastic Walls. 
An improved adhesion With a microstructure comprising 
anchoring elements is possible through a suitable choice of 
plastic and metal. A housing bottom With at least one semi 
conductor chip on a chip island is arranged on the metal frame 
that is ?xedly anchored to the housing frame made of plastic. 
The form and siZe of the housing bottom is adapted to the 
metal frame in such a Way that the housing bottom is con 
nected to the rear side of the metal frame by a soldering joint. 
One advantage of this electronic device is that the metallic 

housing bottom does not separate from the housing frame 
during hi gh-temperature loading as long as the melting point 
of the soldering joint is not exceeded. The solderability of the 
housing frame, due to the metal frame in the foot region, also 
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facilitates the assembly of the electronic device comprising 
housing frame With metal frame and housing bottom With 
semiconductor chip. Furthermore, the reliability and the 
manufacturing security are increased, since the functional test 
of the housing bottom can be checked independently of the 
inspection of the housing frame made of plastic With metal 
frame in the foot region. 

The composition of the solder in the soldering joint 
depends on the decomposition temperature or melting point 
of the joining material betWeen semiconductor chip and chip 
island. The melting or softening point of the solder of the 
soldering joint should be at least 10° C. loWer than the soft 
ening or melting point or decomposition temperature of the 
joining Zone betWeen the rear side of the semiconductor chip 
and the chip island. Thus, the semiconductor chip arranged on 
the housing bottom or the chip island no longer shifts during 
the soldering of the housing bottom to the metal frame in the 
foot region of the housing frame. 

The upWardly open housing frame can be covered by a 
housing cover, the siZe of Which is adapted to the plastic Walls 
of the housing frame. Such a housing cover can comprise 
either plastic or, like the housing bottom, a metal, a metallic 
housing bottom and a metallic housing cover so as to provide 
better heat dissipation from the semiconductor chip to the 
surroundings. 

Flat conductors can be anchored by their central sections in 
the plastic Walls of the housing frame. While outer sections of 
the ?at conductors project from the plastic Walls, inner sec 
tions of the ?at conductors project into the cavity formed by 
the plastic Walls. Such ?at conductors have the advantage that 
they can be connected to superordinate circuits. A connection 
to the top side of the semiconductor chip can be realized by 
bonding connections from the inner sections of the ?at con 
ductors to contact areas on the top side of the semiconductor 
chip, With the result that outer ?at conductor connections for 
the supply and the signal exchange With the top side of the 
semiconductor chips are also available in addition to a large 
area external contact for the rear side of the semiconductor 
chip. 

The metal frame and the anchoring elements can be formed 
in one piece. This one-piece nature is provided both for posi 
tively locking anchoring elements that are arranged on the top 
side of the metal frame and are connected to the plastics 
composition of the plastic Walls in a positively locking man 
ner, and for anchoring elements Which have, in the manner of 
a microstructure, a frame-type metal layer in the foot region 
of the plastic Walls. 

In a preferred embodiment of the invention, the anchoring 
elements can proj ect into the plastic Walls and have undercuts, 
Where the anchoring elements taper in a direction toWard the 
metal frame. A preferred form of the undercuts is a dovetail 
structure, Whereby the metal frame, bearing a dovetail struc 
ture, is connected to the plastics composition of the plastic 
Walls in a positively locking manner. 

Micro structures can also form such undercuts in the micro 
range, dendrites made of metal or ceramic projecting into the 
plastic structure of the plastic Walls and thus yielding an 
improved connection betWeen the metal layer and the plastic 
compared With What can be achieved by a purely adhesive 
connection by an adhesive. 

The anchoring elements can also project into the metal 
frame if the metal frame has, at least in its surface, either 
etching pores or etching undercuts in its volume. Moreover, 
openings can also be introduced into the metal frame, Where 
the opening cross section of each of the openings decreases 
toWard the plastic of the plastic Walls. During the application 
of the plastics composition of the housing frame, the plastic 
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4 
can penetrate into the super?cial pores or into the correspond 
ing openings in the metal frame and thus ensure a positively 
locking connection betWeen metal frame and plastic Walls. 
The housing frame can be extended in stepped fashion 

from bottom to top. Inner sections of the ?at conductors, 
Which are held partly by housing frame material or by the 
plastic of the plastic Walls, can bear on a ?rst step. The inner 
sections can have, as bonding areas, surfaces re?ned With 
nickel, gold, silver or alloys thereof, thereby enabling an 
improved bonding connection betWeen the inner sections of 
the ?at conductors and contact areas on the top side of the 
semiconductor chip. A further step can be provided in the 
housing frame to receive and support the housing cover. 
The foot region of the housing frame, Which is closed off by 

the metal frame, has an opening to Which the housing bottom 
of the cavity housing is adapted. OWing to the good heat 
dissipation, the housing bottom has a metal, preferably made 
of copper or a copper alloy, Which can include coatings 
re?ned With nickel, gold, silver or alloys thereof in the region 
of the chip island. The housing bottom can also have a metal 
base that projects from a metallic heat sink and is ?tted into 
the opening of the metal frame. The metal base advanta 
geously enables the housing bottom to be centered in the 
metal frame. Furthermore, it is possible to realiZe an accu 
rately ?tting soldering joint betWeen the metal frame and the 
metallic heat sink. 
The metal base can have a height h that, together With a 

thickness d of the at least one semiconductor chip, approxi 
mately reaches a height level n corresponding to the height 
level of the inner sections of the ?at conductors on the loWer 
attachment of the housing frame. This yields an advantage in 
that the bonding connections betWeen inner sections of the 
?at conductors and contact areas of the top side of the semi 
conductor chip are arranged at the same level, Which in turn 
enables short bonding Wire lengths and promotes desirable 
radiofrequency properties. 

Preferably, radiofrequency poWer semiconductor chips are 
accommodated as the semiconductor chip in such a housing 
since the plastics composition does not directly touch the 
semiconductor chips. Rather, an interspace betWeen the semi 
conductor chip and the plastic Walls ensures that the radiof 
requency properties of the poWer semiconductor chips are not 
impaired. 

Instead of an individual semiconductor chip, it is also pos 
sible for a plurality of semiconductor chips to be arranged on 
the housing bottom to form a radiofrequency poWer module. 
In order to transfer the poWer betWeen the individual chips 
and the ?at conductors, hundreds of bonding Wires, in paral 
lel, can connect an inner section of the ?at conductors to an 
electrode of a semiconductor chip. Instead of such parallel 
bonding Wires, it is possible to use ?at ribbons having a 
thickness of 15 to 50 pm with a Width of several millimeters. 
For ?tting such connections, the cavity housing initially 
remains open in an upWard direction in order to use the 
corresponding tools to produce the bonding connections. 
A method for producing an electronic device With a ?at 

conductor frame includes the folloWing method steps. First, a 
housing frame is produced, Which is a ?at conductor frame 
With a plurality of device positions. During the formation of 
plastic Walls in each of the device positions, the housing 
frame arises With central sections of the ?at conductors of the 
?at conductor frame being embedded into the material of the 
plastic Walls. At the same time, anchoring elements of a metal 
frame are embedded in foot regions of the plastic Walls. 
As an alternative, instead of a prefabricated metal frame 

being embedded into the plastics composition by its anchor 
ing elements, it is possible to deposit a metal in the foot region 
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of the plastic Walls. In order to achieve corresponding micro 
structures between metal and plastic, Which can serve as 
anchoring elements, either the foot region of the plastic Walls 
is prepared accordingly in order to produce corresponding 
pores in the plastic, Which are then ?lled during a deposition 
of a metal layer as metal frame in the foot region of the plastic 
Walls, and an anchoring to the plastic Walls is thus made 
possible, or the procedure is such that corresponding pores 
are introduced beforehand as micro structures into the top side 
of the metal frame, so that the latter is connected to the plastic 
Walls by means of plastic microstructures. The method for 
applying a metal layer that is connected to the plastics com 
position of the plastic Walls in a positively locking manner is 
also called the MIT method. 

In parallel With the production of a multiplicity of housing 
frames on a ribbon-type ?at conductor frame, a correspond 
ing multiplicity of metallic housing bottoms are produced, 
each including at least one semiconductor chip. The semicon 
ductor chip is then soldered by its rear side onto the chip 
island of the housing bottom, With the result that, in an advan 
tageous manner, a functional test can be effected for each 
housing bottom With a semiconductor chip before its ?tting to 
a housing frame. This also reduces the failure rate for the 
assembled electronic device, since only functional housing 
bottoms With semiconductor chips are subsequently soldered 
onto the metal frame of the housing frame by a soldering 
process. 

This soldering process advantageously uses a solder Which 
melts at loWer temperatures than a joining Zone betWeen the 
chip island and the semiconductor chip. This ensures that the 
semiconductor chip no longer shifts With respect to the posi 
tion on the housing bottom during the process of soldering the 
housing bottom to the housing frame. 

After the housing bottom has been soldered in, electrical 
connections are produced betWeen the top side of the semi 
conductor chip and inner sections of the ?at conductors. For 
poWer devices, it is possible to bond hundreds of bonding 
Wires on an inner section of a ?at conductor to a contact area 

on the top side of the semiconductor chip. Instead of hundreds 
of bonding Wires, it is also possible to bond ?at ribbons 
betWeen the inner sections of the ?at conductors and the 
contact areas on the top side of the semiconductor chip. The 
cavity housings for electronic devices, Which have arisen as a 
result of the ?tting of the housing bottoms, are additionally 
connected to one another by the ?at conductor frame and, in 
a ?nal method step, are separated to form individual elec 
tronic devices out of the ?at conductor frame. This separation 
process can be effected by stamping-out. 

For production of the housing frame, the ?at conductors of 
the ?at conductor frame are arranged in one plane, and a 
doWnWardly and upWardly open housing frame can be ?tted 
in each of the device positions by a procedure in Which central 
sections of the ?at conductors are embedded into the housing 
frame, While outer sections of the ?at conductors project from 
the housing frame and inner sections of the ?at conductors 
project into a cavity of the housing frame. Such inner sections 
of the ?at conductors may already be provided With a bond 
able coating during the production of the ?at conductor frame 
by a procedure in Which a metal, such as nickel, gold, silver or 
alloys thereof, is sputtered or vapor-deposited onto the inner 
sections of the ?at conductors of the ?at conductor frame. 
These methods have the advantage that they yield perfect 
coatings, on the one hand, and are suitable for mass produc 
tion, on the other hand. 

The ?tting of the housing frame, With central sections of 
the ?at conductors being embedded, can be achieved by inj ec 
tion-molding of a plastics composition into an injection mold 
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6 
adapted to this ?at conductor frame, With the central sections 
of the ?at conductors being embedded into the plastic housing 
composition. At the same time as the embedding of the inner 
sections of the ?at conductors, it is possible to achieve the 
anchoring elements of the metal frame into the plastic hous 
ing composition in each device position if a correspondingly 
prepared metal frame is equipped With emplaced anchoring 
elements or With etched-in anchoring openings. 
As an alternative, the metal frame may be achieved by 

coating the ?nished housing frame With a metal, With the foot 
region of the plastic Walls being prepared in such a Way that, 
during an electrodeposition or chemical deposition of the 
metal frame on the plastic Walls, microstructures simulta 
neously arise that mesh closely With the plastics composition. 
For this purpose, preferably micropores are produced into the 
plastics composition in the foot region of the plastic Walls, 
Which are subsequently ?lled With the metal coating by elec 
trodeposition or chemical deposition. 

To produce the housing bottom, a metal plate, for example 
made of copper or a copper alloy, is ?rst adapted to the 
opening of the metal frame. The metal plate is provided With 
a base that can be introduced into the opening of the metal 
frame in an accurately ?tting manner. Before the housing 
bottom is ?t to the housing frame, chip islands are provided on 
the base by application of gold or aluminum coatings to the 
metal base. The semiconductor chips are ?t by their rear sides 
to the chip islands and the housing bottom With semiconduc 
tor chips can subsequently be tested in order to ensure that no 
housing bottoms are incorporated that have either incorrect 
semiconductor chips or incorrectly oriented semiconductor 
chips or other defects. 

After the defective housing bottoms have been sorted out, 
the functional housing bottoms With the semiconductor chips 
are soldered to the metal frame of the metal Walls in the foot 
region. Since the housing frame is accessible from above, it is 
then possible to connect the inner sections of the ?at conduc 
tors to electrodes of the semiconductor chip. A multiple par 
allel bonding of hundreds of bonding Wires or a ?tting of ?at 
ribbons betWeen an inner section of a ?at conductor and an 
electrode of the semiconductor chip or betWeen electrodes of 
a plurality of semiconductor chips is carried out in this case. 
The construction can still be tested before the cavity hous 

ing is sealed With a housing cover made of plastic or metal. 
Finally, after the separation of the ?at conductor frame in each 
of the device positions to form individual electronic devices, 
the device is subjected to functional tests during extreme 
temperature cycles (e.g., betWeen 50° C. and 150° C.). The 
conforming ?tting of a metal frame With soldering joint to the 
housing bottom of the invention provides an increased yield 
of functionally tested electronic devices. 

Exemplary embodiments of the electronic device of the 
invention are described beloW With reference to FIGS. 1-12. 

FIG. 1 depicts a diagrammatic cross section through an 
electronic device 1 With a cavity housing 3 in accordance With 
a ?rst embodiment of the invention. The cavity housing 3 has 
an upWardly and doWnWardly open housing frame. A cavity 
enclosed by the housing frame is surrounded by plastic Walls 
5, a metal frame 6 being arranged in a foot region of the plastic 
Walls 5, Where a top side 7 of the metal frame adjoins the foot 
region 22 of the housing frame. 
The cavity housing 3 is closed off at a loWer or doWnWard 

location by a metallic housing bottom 9 Which is formed as a 
heat sink 16 in this embodiment. The housing bottom 9 is 
connected to the rear side 8 of the metal frame 6 by a soldering 
joint 15. The metal frame 6 includes anchoring elements 14, 
Which have a dovetail con?guration in this ?rst embodiment 
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of the invention, With the result that there is a positively 
locking anchoring of the metal frame 6 in the foot region 22 
of the plastic Walls 5. 

Flat conductors 18, Which are simultaneously embedded 
With the anchoring elements 14 in the plastic Walls 5, each 
include an outer section 24, a central section 21 embedded in 
the plastic, and an inner section 19 arranged on a stepped 
attachment 20 of the plastic Walls 5. In this embodiment of the 
invention, three chip islands 10 are arranged on the housing 
bottom 9. The chip islands include a gold coating, While the 
housing bottom 9 is produced from a copper alloy. The silicon 
of the semiconductor chips 11 forms a eutectic alloy With the 
gold coating of the chip islands 10 in the course of application 
at correspondingly high temperatures, so that the semicon 
ductor chips 11 are securely connected to the housing bottom 
9 and remain ?xed on the chip islands 10 during the soldering 
of the housing bottom 9 to the metal frame 6. 

The anchoring elements 14 are shaped as undercuts (Where 
the anchoring elements taper in a direction toWard the metal 
frame) to ensure that the metal frame 6 does not detach from 
the plastic Walls 5 during the soldering of the housing bottom 
9 to the metal frame 6. Even in the event of high temperature 
loading on this radiofrequency poWer module 2, such a posi 
tively locking anchoring to the plastic Walls 5 Withstands the 
loading, so that such a radiofrequency poWer module 2 in 
accordance With the ?rst embodiment has an improved ser 
vice life. 

The connection of the ?at conductors 18 to contact areas 31 
on active top sides 12 of the semiconductor chips 11 is 
achieved by hundreds of parallel-connected bonding Wires or 
electrical connections 23, Which connect betWeen the inner 
sections 19 of the ?at conductors 18 and contact areas 31 and 
also betWeen contact areas 31 of adjacent semiconductor 
chips 11. The electrical connections 23 are bonded ?at con 
ductor ribbons. 

In order to enable bonding at as far as possible the same 
level n, the housing bottom 9 has a metal base 17, Which has, 
together With the thickness of the chip island 10, a height h 
dimensioned such that the thickness d of the semiconductor 
chips 11 plus the height h of the base 17 reaches the level n of 
the ?at conductors 18 Within the electronic device. In other 
Words, the thickness dimensions of each of the metal base 17, 
each chip island 10 and each semiconductor chip 11 are 
selected such that a top surface of each semiconductor chip 11 
is substantially planar With the top surfaces of inner sections 
19 of the ?at conductors 18. It is thus possible to provide the 
electrical connections 23 in a single bonding plane. 

The electronic device 1 With the radiofrequency poWer 
module 2 in the cavity 25 is closed off upWardly by a housing 
cover 27, Which, in this embodiment of the invention, is 
formed from a copper or nickel alloy and engages With a 
second attachment of the housing frame 40. The combination 
of metallic housing bottom 9 and of metallic housing cover 27 
shields the radiofrequency poWer module 2 (disposed ther 
ebetWeen Within cavity 25) from external stray electric ?elds. 

FIG. 2 depicts a diagrammatic cross section through the 
housing frame 40 of FIG. 1. Housing frame 40 includes 
plastic Walls 5. The metal frame 6 arranged in the foot region 
22 of the plastic Walls 5 is produced from a copper plate that 
leaves an opening 39 free in the foot region of the housing 
frame 40, such that it is possible to ?t the housing bottom With 
its metallic base into the opening. Such a housing frame 40 
can be realiZed independent of the production and preparation 
of the housing bottom by a procedure in Which ?rst a suitable 
metal frame 6 is produced from a copper plate. The undercuts 
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8 
can be produced by milling, thereby effecting a secure 
anchoring during the injection-molding of the plastic Walls 5 
of the housing frame 40. 

FIG. 3 depicts a diagrammatic cross section through a 
housing frame 50 for an electronic device of a second 
embodiment of the invention. In this case, the anchoring of 
the plastic Walls 5 to the metal frame 6 is not achieved by 
anchoring elements made of metal, but rather by anchoring 
elements made of plastic Which are part of the plastic Walls. 
Corresponding openings 33 are made in metal frame 6 before 
the metal frame is connected to plastic Walls 5. The openings 
33 have a cross section that tapers in the direction of the 
plastic Walls 5, thereby enabling a positively locking anchor 
ing by ?lling the openings 33 With plastic housing composi 
tion 26. 

FIG. 4 depicts a diagrammatic cross section through a 
housing frame 60 for an electronic device in accordance With 
a third embodiment of the invention. In this embodiment of 
the invention, the metal frame 6 is realiZed by a metal coating 
34, open pores ?rstly being produced in the foot region 20 of 
the plastic Walls 5, Which pores ?ll With metallic anchoring 
elements 14 during the deposition of the metal layer to form 
a metal frame 6 and consequently form a positively locking 
anchoring betWeen metal coating 34 and foot region 22 of the 
plastic Walls 5. Although not shoWn, a further possibility 
includes providing the surface of a metal frame 6 With metal 
lic or ceramic dendrites and then applying the plastic Walls 5. 

FIG. 5 depicts a diagrammatic plan vieW of a detail from a 
device position 30 of a ?at conductor frame, of Which, hoW 
ever, only the ?at conductors 18 are represented. Oriented 
underneath is a metal frame 6 for a housing frame in accor 
dance With FIG. 2. The anchoring elements 14 in dovetail 
form are arranged on the four sides of the metal frame 6, 
undercuts 35 being indicated by dashed lines. Furthermore, 
the metal frame 6 of this embodiment of the invention has four 
lugs 36, Which serve for the ?xing and orientation of the metal 
frame 6 and can be connected to the ?at conductor frame 28. 
The lugs 36 can be removed after the completion of the 
electronic device. 
The inner sections 19 of the ?at conductors 18 are coated 

With contact pads 37. This coating has a noble metal such as 
gold or silver or else aluminum in order to facilitate bonding 
from said contact pads 37. 

FIG. 6 depicts a diagrammatic cross section through a ?at 
conductor frame along the section line A-A in FIG. 5. In this 
?rst embodiment of the invention, the anchoring elements 14 
and the metal frame 6 form a one-piece component Which are 
oriented beloW the ?at conductors 18 of the ?at conductor 
frame 28 before production. 

FIGS. 7 to 12 shoW cross sections through components of 
the electronic device after carrying out individual production 
steps to form the electronic device of FIG. 1. 

FIG. 7 depicts the ?nished housing frame 40 as can already 
be seen in FIG. 2. By injection-molding or die-casting of a 
plastic housing composition 26 into an injection mold, the 
components shoWn in FIGS. 5 and 6 are connected to one 
another to form a housing frame 40 in a single injection 
molding operation. The cavity 25 of the housing frame 40 is 
extended in stepped fashion from bottom to top, that is to say 
from the envisaged housing bottom to the envisaged housing 
cover. The inner sections 19 of the ?at conductors 18 Which 
project into the cavity 25 of the housing frame 40 are arranged 
on the ?rst shoulder or the ?rst step in order to form a support 
for bonding on the contact pads 37. A second stepped attach 
ment 32 is produced by the injection operation of the plastic 
Walls 5. A housing cover can be made to engage With the 
housing Walls 5. 
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The metallic housing bottom 9 can be prepared and 
equipped With semiconductor chips 11 independently of the 
production of the housing frame 40 as is shoWn in FIG. 7. This 
is shoWn in FIGS. 8 to 10. In particular, FIG. 8 depicts a cross 
section through the housing bottom 9 including a base 17 
adapted to ?t Within the opening 39 of the housing frame 40 
as shoWn in FIG. 7. Three chip islands 10 made of a gold alloy 
are deposited onto the base 17, Where the gold alloy reacts 
With the silicon of the semiconductor chips and enters into a 
eutectic alloy that has a higher melting point than a soldering 
material. 

Such a soldering material is applied as solder layer 29 after 
the application of the coating for the chip islands 10 to the 
housing bottom 9 in the regions Which are intended to be 
connected to the metal frame of the housing frame 40 shoWn 
in FIG. 7 by a soldering process. After the preparation of the 
housing bottom 9 of FIG. 9, semiconductor chips 11 are 
alloyed on the chip islands 10 at a eutectic temperature as 
depicted in FIG. 10. This composite betWeen housing bottom 
9 and semiconductor chips 11 is likeWise subjected to func 
tional testing independently of a function test of the housing 
frame shoWn in FIG. 7, With the result that only tested com 
ponents are assembled to form an electronic device. 

FIG. 11 depicts the housing frame 40 after the housing 
bottom 9 has been soldered on and the solder joint 15 has been 
formed. A functional device is not yet present after this pro 
duction step, since the electrical connections betWeen the 
inner sections 19 of the ?at conductors 18 and the contact 
areas 31 of the semiconductor chips 11 and also electrical 
connections of contact areas of the semiconductor chips 11 
among one another are missing. Since FIG. 11 shoWs that the 
housing frame 40 With soldered-on housing bottom 9 is open 
at an upWard or top portion, the missing electrical connec 
tions 23 are produced through an upper opening 38 of the 
housing frame 40, as can be seen in FIG. 12. 

FIG. 12 depicts an electronic device 1 as depicted in FIG. 
1, With the exception that the housing cover 27 has not yet 
been added to the device. The housing cover is added in a ?nal 
step, thereby producing an electronic device 1 as shoWn in 
FIG. 1. 

While the invention has been described in detail and With 
reference to speci?c embodiments thereof, it Will be apparent 
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to one skilled in the art that various changes and modi?cations 
can be made therein Without departing from the spirit and 
scope thereof. Accordingly, it is intended that the present 
invention covers the modi?cations and variations of this 
invention provided they come Within the scope of the 
appended claims and their equivalents. 
What is claimed: 
1. An electronic device including a radiofrequency poWer 

module, the electronic device comprising: 
a cavity housing including a housing frame With plastic 

Walls and With a metal frame including a top side and a 
rear side; 

a metallic housing bottom including at least one chip 
island; and 

at least one chip, each chip being arranged on each chip 
island and including a top side and a rear side; 

Wherein the plastic Walls of the cavity housing are con 
nected to the metal frame With anchoring elements, and 
the housing bottom is connected to the rear side of the 
metal frame With a solder joint. 

2. The electronic device of claim 1, Wherein the anchoring 
elements are formed as part of the metal frame. 

3. The electronic device of claim 1, Wherein the anchoring 
elements project into the plastic Walls and comprise under 
cuts. 

4. The electronic device of claim 1, Wherein the anchoring 
elements project into the metal frame. 

5. The electronic device of claim 1, Wherein the metallic 
housing bottom comprises a metallic heat sink soldered onto 
the metal frame. 

6. The electronic device of claim 1, Wherein the metallic 
housing bottom comprises a metal base that projects from a 
metallic heat sink and is ?t into the metal frame. 

7. The electronic device of claim 6, further comprising: 
?at conductors including inner sections that project into the 

cavity housing; 
Wherein each chip island is connected to the metal base, 

and the thickness dimensions of each of the metal base, 
each chip island and each chip are selected such that a 
top surface of each chip is substantially planar With the 
top surfaces of the inner sections of the ?at conductors. 

* * * * * 


